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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve throughput and prevent the 
degradation of mask alignment accuracy due to the thermal deformation of 
a mask. 

SOLUTION: A storage 34 stores physical properties (e.g. expansion 
coefficient) that affect the transmittivity of a pattern area PA of a reticle 
R. In a main control unit 20, identification information in the form of a bar 
code recorded on the reticle R for exposure is read by a reader 30, and 
the information about the expansion coefficient of the reticle 
corresponding to the identification information is retrieved from the 
storage 34. Based on the retrieved information and the measured quantity 
of exposure, the expansion of the reticle is calculated and the 
magnification of a projection lens PL is corrected by a magnification 
adjuster 18. According to this method, there is no need for measuring the 
transmissivity and the like for each replacement of reticles. Therefore, 
throughput is improved and the accuracy of alignment and line width is 
prevented from degrading. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
'damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS _____ 

[Claim(s)] 

[Claim 1] It is the aligner which carries out imprint exposure of the pattern which illuminated the mask by exposure 
light and was formed in the mask on a sensitization substrate through a projection optical system. It is prepared in a 
field, the part on the actinometry machine which measures the quantity of light of the aforementioned exposure light 
irradiated by the aforementioned mask, and the; aforementioned mask -- The information Records Department where 
the identification information of the mask concerned was recorded, and a reading means to read the; aforementioned 
identification information; the image formation property of a storage means and the; aforementioned projection optical 
system that the information which includes at least the information on the physical quantity relevant to the permeability 
of the pattern space of two or more masks measured beforehand was memorized The information on the mask 
corresponding to the identification information read by the image formation property adjustment means and the; 
aforementioned reading means of adjusting is taken out from the aforementioned storage means. By the data- 
processing means and the; aforementioned data-processing means of calculating the amount of expansion of the mask 
concerned based on this taken-out information and the quantity of light measured with the aforementioned actinometry 
vessel The aligner which has the control means which control the aforementioned image formation property adjustment 
means so that the scale-factor change accompanying expansion of a mask is amended based on the calculated amount 
of expansion. 

[Claim 2] Replace with the aforementioned data-processing means and the information on the mask corresponding to 
the identification information read by the aforementioned reading means is taken out from the aforementioned storage 
means. The 2nd data-processing means which calculates the amount of irradiation change of the image formation 
property of the aforementioned projection optical system based on this taken-out information and the quantity of light 
measured with the aforementioned actinometry vessel is established. The aligner according to claim 1 characterized by 
having replaced with the aforementioned control means and preparing the 2nd control means which control the 
aforementioned image formation property adjustment means so that the amount of irradiation change of the image 
formation property calculated by the data-processing means of the above 2nd is amended. 

[Claim 3] The information on a mask that the aforementioned data-processing means corresponds to the identification 
information read by the aforementioned reading means is taken out from the aforementioned storage means. Based on 
this taken-out information and the quantity of light measured with the aforementioned actinometry vessel, the amount 
of expansion of the mask concerned and the amount of irradiation change of the image formation property of the 
aforementioned projection optical system are calculated. The aforementioned control means The aligner according to 
claim 1 characterized by controlling the aforementioned image formation property adjustment means so that irradiation 
change of the scale-factor change accompanying expansion of a mask, a scale factor, and a focus is amended based on 
the amount of expansion and the amount of irradiation change of the image formation property of the aforementioned 
projection optical system which were calculated by the aforementioned data-processing means. 
[Claim 4] An aligner given in the claim 1 characterized by recording the information on the physical quantity relevant 
to the permeability of the pattern space of the mask concerned beforehand measured by the aforementioned 
information Records Department, or any 1 term of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an aligner and relates to the aligner used in 
more detail at the photolithography process for manufacture of a semiconductor integrated circuit or a liquid crystal 
display substrate. 
[0002] 

[Description of the Prior Art] At the photolithography process, the aligner which carries out imprint exposure of the 
circuit pattern of a mask (or reticle) on a sensitization substrate through a projection optical system is used. 
Conventionally, since the permeability of the square of a mask was high enough and absorption of a pattern portion 
was also small in this kind of aligner, the temperature change of the mask by absorbing exposure light was treated as 
what can be disregarded, 

[0003] Then, it has been no longer the level which the temperature change of a mask itself can already disregard by 
becoming large by detailed-ization of the pattern by the degree-of-integration rise of a semiconductor by power-up of 
the exposure light accompanying that the dimensional change by expansion of a mask is becoming large relatively, and 
pursuit of a high throughput. That is, a pattern space is extended according to the thermal expansion of a mask, when 
piling up a many layers circuit pattern and exposing it, it piles up by heat deformation of a mask, and precision falls or 
that line breadth precision falls has posed a problem. 

[0004] for this reason, recently, in advance of an exposure start, the permeability of a mask is measured, this 
measurement result is inputted into equipment for every degree of mask exchange, the abundance and the coefficient of 
thermal expansion of a pattern are calculated by computer in equipment, the amount of expansion of a mask is 
calculated based on this coefficient of thermal expansion and the irradiation quantity of light to a mask at the time of 
exposure, and the influence of this expansion is canceled — as - the scale factor of a projection optical system — an 
amendment — things are made 

[0005] On the other hand, in this kind of equipment, beforehand, by experiment etc., it asked for the relation of change 
of an optical property (image formation property) called the change (focal change) of the image formation side position 
of a projection optical system and the change of a scale factor to the amount of transmitted lights, and the coefficient in 
a predetermined irradiation change model formula (a delay system is usually used temporarily) was determined. 
Moreover, the quantity of light irradiated from the light source to a mask before starting exposure where a mask is set 
in an aligner, and the quantity of light which penetrates a projection optical system were measured, respectively, and it 
was asking for the relation (both ratio). And the quantity of light (quantity of light which penetrates a mask) irradiated 
by the projection optical system based on the relation between the quantity of light irradiated to a mask and the 
quantity of light which penetrates a projection optical system from the aforementioned light source by carrying out the 
monitor of the quantity of light irradiated from the light source to a mask at the time of exposure is computed, this 
quantity of light - using - the above-mentioned irradiation change model formula - following ~ the amount of 
irradiation change of image formation properties (scale factor etc.) - calculating - this — an amendment - things were 
made 
[0006] 

[Problem(s) to be Solved by the Invention] however, since measurement of permeability etc. was performed for every 
degree of exchange of a mask in order to prevent the fall of the superposition precision resulting from heat deformation 
of a mask etc., if it is in the conventional technology mentioned above, measurement of permeability took the time and 
there was un-arranging [ that the part throughput fell ] Moreover, since the operator had inputted this measurement 
result in the handicraft for every degree of exchange of a mask, there was also a possibility of causing a scale-factor 
error and poor superposition by input mistake. 
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[0007] Moreover, although changing lighting conditions according to the kind of circuit pattern on a mask is recently 
made from a viewpoint which raises resolution and the depth of focus If lighting conditions are changed, since the 
- relation between the quantity of light irradiated by the mask and the quantity of light which penetrates a projection 
optical system will change from the light source, There was a trouble that the relation between the quantity of light 
irradiated by the mask from the light source according to the optimal lighting conditions for every exchange of a mask 
and the quantity of light which penetrates a projection optical system had to be remeasured. 
[0008] Furthermore, for measurement of the amount of transmitted lights of a projection optical system, while the 
sensor was enlarged and reservation of an installation became difficult as expansion of the exposure field progressed 
since a sensor which covers the whole exposure field was needed, sensitivity dispersion within the field of a sensor 
became large, and there was also un-arranging [ that measurement precision fell ]. 
[0009] while the purpose can aim at [ this conventional technology has this invention to be able to aim at ] 
improvement in a throughput by having taken the example inconvenient and having been made, it is in offering the 
aligner which can prevent the fall which is the superposition precision resulting from heat deformation of a mask 
[0010] moreover -- while another purpose of this invention can aim at improvement in a throughput -- highly precise -- 
the image formation property of a projection optical system -- an amendment -- it is in offering the aligner which can 
do things 
[0011] 

[Means for Solving the Problem] It is the aligner which carries out imprint exposure of the pattern which invention 
according to claim 1 illuminated the mask by exposure light, and was formed in the mask on a sensitization substrate 
through a projection optical system. It is prepared in a field, the part on the actinometry machine which measures the 
quantity of light of the aforementioned exposure light irradiated by the aforementioned mask, and the; aforementioned 
mask -- The information Records Department where the identification information of the mask concerned was 
recorded, and a reading means to read the; aforementioned identification information; the image formation property of 
a storage means and the; aforementioned projection optical system that the information which includes at least the 
information on the physical quantity relevant to the permeability of the pattern space of two or more masks measured 
beforehand was memorized The information on the mask corresponding to the identification information read by the 
image formation property adjustment means and the; aforementioned reading means of adjusting is taken out from the 
aforementioned storage means. By the data-processing means and the; aforementioned data-processing means of 
calculating the amount of expansion of the mask concerned based on this taken-out information and the quantity of 
light measured with the aforementioned actinometry vessel It has the control means which control the aforementioned 
image formation property adjustment means so that the scale-factor change accompanying expansion of a mask is 
amended based on the calculated amount of expansion. 

[0012] According to this, the quantity of light of the exposure light which the identification information recorded on 
the information Records Department on a mask by the reading means is read, and is irradiated by the mask with an 
actinometry vessel is measured. With a data-processing means, the information on the mask corresponding to the 
identification information read by the reading means is taken out from a storage means, and the amount of expansion 
of the mask concerned is calculated based on this taken-out information and the quantity of light measured with the 
actinometry vessel. And it is at control means. An image formation property adjustment means is controlled so that the 
scale-factor change accompanying expansion of a mask is amended based on the amount of expansion calculated by 
the data-processing means. The scale-factor change accompanying expansion of a mask is amended by the image 
formation property adjustment means by this. 

[0013] Thus, according to this invention, measure beforehand the information which includes the information on the 
physical quantity relevant to the permeability of the pattern space of a mask at least, and it is memorized. The 
identification information recorded on the information Records Department on the mask used for exposure at the time 
of exposure is read. The information on the physical quantity relevant to the permeability of the pattern space of the 
mask corresponding to this identification information is taken out from a storage means. Since the amount of 
expansion of a mask was calculated based on this information and the quantity of light of the measured exposure light, 
while it becomes unnecessary to measure permeability etc. for every degree of exchange of a mask and the part 
throughput improves the scale-factor change accompanying expansion of a mask based on the amount of expansion of 
the calculated mask - an amendment ~ since it was made like, the fall of superposition precision or line breadth 
precision is prevented 

[0014] Invention according to claim 2 is replaced with the aforementioned data-processing means in an aligner 
according to claim 1. The information on the mask corresponding to the identification information read by the 
aforementioned reading means is taken out from the aforementioned storage means. The 2nd data-processing means 
which calculates the amount of irradiation change of the image formation property of the aforementioned projection 



Page 3 of 7 



optical system based on this taken-out information and the quantity of light measured with the aforementioned 
actinometry vessel is established. It is characterized by having replaced with the aforementioned control means and 
- preparing the 2nd control means which control the aforementioned image formation property adjustment means so that 
the amount of irradiation change of the image formation property calculated by the data-processing means of the above 
2nd is amended. 

[0015] According to this, with the 2nd data-processing means, the information on the mask corresponding to the 
identification information read by the reading means (information on the physical quantity relevant to permeability) is 
taken out from a storage means, and the amount of irradiation change of the image formation property of the 
aforementioned projection optical system is calculated based on this taken-out information and the quantity of light 
measured with the actinometry vessel. And the aforementioned image formation property adjustment means is 
controlled by the 2nd control means so that the amount of irradiation change of the image formation property 
calculated by the data-processing means is amended. The amount of irradiation change of an image formation property 
is amended by the image formation property adjustment means by this. 

[0016] therefore - while it becomes unnecessary to measure permeability etc. for every degree of exchange of a mask 
and the part throughput improves like invention according to claim 1 - the result of an operation - responding ~ the 
amount of irradiation change of an image formation property - an amendment ~ an image formation property is 
amended with high precision from having made it like Moreover, since permeability etc. is measured beforehand, the 
sensor for this measurement becomes unnecessary and can simplify an equipment configuration. 
[0017] Invention according to claim 3 is set to an aligner according to claim 1. the aforementioned data-processing 
means The information on the mask applicable to the identification information read by the aforementioned reading 
means is taken out from the aforementioned storage means. Based on this taken-out information and the quantity of 
light measured with the aforementioned actinometry vessel, the amount of expansion of the mask concerned and the 
amount of irradiation change of the image formation property of the aforementioned projection optical system are 
calculated. It is characterized by controlling the aforementioned image formation property adjustment means so that 
irradiation change of the scale-factor change accompanying expansion of a mask, a scale factor, and a focus is 
amended based on the amount of expansion and the amount of irradiation change of the image formation property of 
the aforementioned projection optical system which the aforementioned control means calculated by the 
aforementioned data-processing means. 

[0018] While according to this the need of measuring permeability etc. for every degree of exchange of a mask 
becomes like invention according to claim 1 and the part throughput improves irradiation change of the scale-factor 
change accompanying expansion of a mask based on the amount of expansion of a mask and the amount of irradiation 
change of the image formation property of a projection optical system which were calculated, a scale factor, and a 
focus ~ an amendment ~ from having made it like While the fall of superposition precision or line breadth precision is 
prevented, a scale factor and a focus are amended with high precision. 

[0019] Invention according to claim 4 is characterized by recording the information on the physical quantity relevant to 
the permeability of the pattern space of the mask concerned measured beforehand at the aforementioned information 
Records Department in the aligner of a publication on the claim 1 or any 1 term of 3. 

[0020] Since the information on the physical quantity relevant to the permeability of the pattern space of the mask 
concerned beforehand measured by the information Records Department by the reading means can be read directly 
according to this, a storage means becomes unnecessary and an equipment configuration is simplified. In this case, as 
for the information Records Department, it is desirable for many information to be recordable on the field of the small 
area on a mask, and it is desirable to constitute the information Records Department from this point by the magnetic- 
recording medium, the magneto-optic-recording medium, etc. 
[0021] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 . 

[0022] The composition of the aligner 10 of the step-and-repeat method concerning one example is roughly shown in 
drawing 1 . The illumination system in which this aligner 1 0 contains the light source 12, and the reticle stage RS in 
which the reticle R as a mask is laid The projection optical system PL which carries out projection exposure of the 
circuit pattern of the pattern side PA of Reticle R for a predetermined reduction scale factor on the wafer W as a 
sensitization substrate It has the wafer stage 14 in which Wafer W was carried, the drive system 16 of the wafer stage 
14, the scale-factor adjustment mechanism 18 in which the scale factor of a projection optical system PL is adjusted, 
and the main control unit 20 that controls the whole equipment including a drive system 16 and scale-factor adjustment 
mechanism 1 8 grade in generalization. 

[0023] The aforementioned illumination system is equipped with the light source 12 which consists of a mercury lamp, 
and the ellipse mirror 22 and the lighting optical system 24. Although the lighting optical system 24 is constituted 
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including a single lens 26 and a single beam splitter 28 drawing, these lenses are typically shown by the lens 26 
drawing in fact including various lenses, such as a fly eye lens, a relay lens, and a condensing lens. In addition, it has 
- the non-illustrated shutter, the field diaphragm, the blind, etc. Therefore, after being condensed by the secondary focus 
in the ellipse mirror 22, while passing along the lighting optical system 24, reduction-ization of uniform-izing of the 
flux of light and a speckle etc. is performed, and the exposure light emitted from the light source 12 illuminates pattern 
space PA of Reticle R as a lighting light. 

[0024] The beam splitter 28 is arranged in fact between the interior of the lighting optical system 26, for example, a 
non-illustrated shutter and a fly eye lens, and the quantity of light of a part of exposure light taken out by this beam 
splitter 28 is detected by the photodetector 32 as an actinometry machine. The detection value of this photodetector 32 
is inputted into a main control unit 20, and is made into the foundation of calculation of the amount of expansion of 
Reticle R mentioned later, and the amount of change of the image formation property of a projection optical system 
PL. 

[0025] A reticle stage RS is constituted by the non-illustrated drive system possible [jogging ] in the level surface, and 
Reticle R is held on this reticle stage RS. The information Records Department where the identification information of 
the reticle R concerned which the circuit pattern is drawn and is not illustrated out of the pattern space of the pattern 
side PA of this reticle R and the field of an opposite side was recorded, for example, a bar code, is established in the 
pattern side PA of Reticle R. 

[0026] As the bar code reader 30 as a reading means which reads the aforementioned identification information is 
arranged and Reticle R is shown to the conveyance on the street of Reticle R by Arrow A from a non-illustrated reticle 
cassette, while being conveyed on a reticle stage RS corresponding to this, the information on a bar code established by 
the bar code reader 30 on Reticle R is read. And the identification information of this read reticle R is inputted into a 
main control unit 20. 

[0027] The aforementioned projection optical system PL is equipped with the lens-barrel holding two or more lens 
elements (neither is illustrated) arranged at intervals of predetermined along the optical-axis AX direction concerned 
which carries out an optical axis AX in common, and these lens elements. 

[0028] By changing the pressure of the sealed cabin between lens elements in the predetermined position which 
constitutes a projection optical system PL, the aforementioned scale-factor adjustment mechanism 18 changes the 
refractive index of an airtight indoor gas, and adjusts the scale factor of a projection optical system PL. The sealed 
cabin where a pressure is adjusted according to this scale-factor adjustment mechanism 18 is prepared between [ of 
reticle approach with the large influence on a scale factor ] lens elements compared with other lens elements. 
[0029] While driving the wafer stage 14 in the two-dimensional direction in the level surface, the minute drive of it is 
carried out by the drive system 16 in the optical-axis AX direction. The position of the two-dimensional direction of 
the wafer stage 14 is always measured by the non-illustrated laser interferometer, and the monitor of the output of this 
laser interferometer is carried out by the main control unit 20. 

[0030] A main control unit consists of the microcomputer (or minicomputer) containing CPU, ROM, RAM, etc., and 
the disk unit 34 as a storage means is connected to this main control unit 20. The information following at least is 
memorized in this disk unit 34 (storing). 

[0031] ** The data table which consists of the average permeability of the circuit pattern space of two or more reticles 
R beforehand measured with non-illustrated reticle test equipment, the expansion coefficient to the integration value of 
the irradiation quantity of light which is the physical quantity relevant to this average permeability, and the reticle 
identification information (for example, identification number) corresponding to these. 

[0032] Here, as for the expansion coefficient to the integration value of the irradiation quantity of light, it is strictly 
desirable to actually measure the irradiation quantity of light under lighting conditions almost equal to the time of 
actual exposure, the rate of change for a time of reticle temperature, and the rate of change for a time of the reticle 
temperature at the time of stopping irradiation and the expansion coefficient of the reticle by these temperature 
changes, and to ask for them beforehand. 

[0033] Moreover, although changing the lighting conditions of an aligner according to the kind of pattern on a reticle is 
performed recently, it is desirable to measure on the lighting conditions doubled with the time of actual exposure on 
the occasion of permeability measurement. 

[0034] ** The formula of the scale factor of the projection optical system PL beforehand called for by experiment, the 
scale factor defined based on the irradiation change property of a focus, and the amount of irradiation change of a focus 
(naturally the irradiation quantity of light is contained in this formula as a parameter). 

[0035] Next, amendment operation of the image formation property at the time of exposure by the aligner 10 of this 
example constituted as mentioned above is explained. 

[0036] Here, the optical-axis AX direction position of the wafer stage 14 shall be set as the position used as the criteria 
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of focal amendment as a premise. 

[0037] While passing along the lighting optical system 24, the part is divided by the beam splitter 28, incidence of the 
-light irradiated from the light source 12 is carried out to a photodetector 32, and the remainder is irradiated by Reticle 
R. The quantity of light value detected with the photodetector 32 is inputted into a main control unit 20. Here, when 
exposure is started, the identification information of the reticle R laid on the reticle stage RS is already read by the bar 
code reader 30, and this read identification information (for example, identification number) is already stored in RAM 
of a main control unit 20. 

[0038] Within [ CPU ] a main control unit 20, the quantity of light actually irradiated by Reticle R is calculated based 
on the output of a photodetector 32, and the split ratio of the known beam splitter 28. Moreover, within [ CPU ] a main 
control unit 20, the information on an expansion coefficient over the integration value of the irradiation quantity of 
light from the data table memorized in the disk unit 34 to the reticle corresponding to the identification information in 
RAM and the information on average permeability are read. And based on the expansion coefficient to the integration 
value of the quantity of light irradiated by the above-mentioned reticle R and the read irradiation quantity of light, the 
amount of expansion of the reticle R in the time is calculated, and it asks for the ratio to a design value. The inverse 
number of this value is determined as 1st amount of scale-factor amendments of a projection optical system PL. 
[0039] Moreover, within [ CPU ] a main control unit 20, the amount of incident lights to a projection optical system PL 
is calculated based on the quantity of light which was calculated in the top and which is irradiated by Reticle R in fact, 
and the read average permeability. Next, based on the formula of the aforementioned scale factor and the amount of 
irradiation change of a focus, a scale factor and the amount of irradiation change of a focus are calculated using this 
amount of incident lights, and the 2nd amount of scale-factor amendments of an amendment sake and the amount of 
amendments of a focus are calculated for these. 

[0040] And within [ CPU ] a main control unit 20, the sum of the 1st amount of scale-factor amendments and the 2nd 
amount of scale- factor amendments is given to the scale- factor adjustment mechanism 18 as an instruction value. 
Thereby, amendment is carried out for the scale factor of a projection optical system PL by the scale-factor adjustment 
mechanism 18, and both the influences of the irradiation change by the influence and the projection optical system PL 
of expansion of Reticle R absorbing exposure light are canceled. Moreover, within [ CPU ] a main control unit 20, the 
above-mentioned amount of focal amendments is given to a drive system 16. Thereby, the wafer stage 14 drives in the 
optical-axis AX direction, and irradiation change of a focus is amended by the drive system 16. 
[0041] In this example, a data-processing means and control means are realized by the function of a main, control unit 
20 so that clearly from old explanation. Moreover, the scale-factor adjustment means which is a kind of an image 
formation property adjustment means is constituted by a scale-factor adjustment mechanism and the sealed cabin 
between lens elements (illustration ellipsis) where the internal pressure is adjusted by this, and the focal adjustment 
means which is a kind of an image formation property adjustment means is constituted by the drive system 16 and the 
wafer stage 14 where the direction position of an optical axis is controlled by this. 

[0042] As explained above, according to this example, measure the expansion coefficient of Reticle R, and 
permeability beforehand, and it memorizes to the disk unit 34. The identification information (bar code) of the reticle R 
concerned prepared in the reticle R used at the time of exposure is read. The expansion coefficient of the reticle 
corresponding to the identification information read out of the information memorized in the disk unit 34, The amount 
of amendments of the scale factor by expansion of a reticle, the scale factor by a projection optical system PL 
absorbing exposure light, and the amount of amendments of a focus are computed by taking out permeability, and it is 
based on these calculation results, under an amendment a scale factor and a focus It becomes unnecessary to perform 
measurement of the expansion coefficient of a reticle, and permeability for every degree of reticle exchange, and 
improvement in the part throughput can be aimed at. Moreover, whenever it exchanges reticles, it is not necessary to 
input data, such as permeability, in a handicraft, and the abnormalities of amendment by the incorrect input are not 
produced, either. Moreover, while being able to measure the expansion coefficient of a reticle, and permeability 
precisely with the reticle test equipment besides an aligner, not forming the sensor for measurement for every aligner 
and being able to attain simplification of an equipment configuration, influence of sensitivity dispersion of a sensor can 
be lessened. Furthermore, since amendment of the scale-factor change resulting from expansion of Reticle R is 
performed, the fall of the superposition precision resulting from expansion of Reticle R etc. can be prevented, and the 
exposure which amended the scale factor by irradiation change of a projection optical system and the focus with high 
precision is attained. 

[0043] In addition, although the case where also measured beforehand the expansion coefficient to the integration 
value of the irradiation quantity of light, and it memorized in a disk unit 34 by making these into basic data besides the 
permeability of the pattern space of Reticle R in the above-mentioned example was illustrated Since there is no big 
trouble, and an abundance will be called for by the operation if permeability is known even if it thinks that the 
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expansion coefficient of a reticle is proportional to the abundance of the pattern in a pattern space, it is not necessary to 
necessarily hold an expansion coefficient and permeability as basic data beforehand. That is, if one of the physical 
•quantity relevant to permeability or this is beforehand calculated by experiment etc. and this is held as basic data, it 
will be because it is possible to ask for both permeability and expansion coefficient according to an operation. 
[0044] Moreover, in the above-mentioned example, although the amendment case was illustrated also for image 
formation properties, such as a scale factor by a projection optical system PL absorbing exposure light with 
amendment of the scale factor accompanying expansion of a reticle, and a focus, this invention is not limited to this 
and may be made to perform only amendment of the scale factor accompanying expansion of a reticle. Even if it is this 
case, the fall of the superposition precision resulting from expansion of a reticle can be prevented. Or it is good as for a 
method of an amendment only in image formation properties, such as a scale factor by a projection optical system PL 
absorbing exposure light, and a focus. In this case, a main control unit 20 takes out the information on the reticle 
corresponding to the identification information read by the reading means from a disk unit 34. The 2nd data-processing 
means which calculates the amount of irradiation change of the image formation property of a projection optical 
system PL according to this information and irradiation quantity of light that were taken out, and the 2nd control means 
which control the scale-factor adjustment mechanism 18 and a drive system 16 so that this calculated amount of 
irradiation change of an image formation property is amended will be constituted. 

[0045] In addition, in the above-mentioned example, the bar code as the information Records Department where the 
identification information of a reticle was recorded on Reticle R is prepared. Although the case where read the 
identification information of a reticle by reading this bar code, took out information, such as permeability of the reticle 
corresponding to this identification information, from the inside of a disk unit 34, and predetermined operation and 
processing were performed was illustrated For example, if the information Records Department on Reticle R is formed 
for example, by the magnetic-recording medium Or it becomes possible to replace with this and to record the physical 
quantity relevant to the permeability of a pattern directly, this information Records Department - the identification 
information of a reticle ~ If the physical quantity relevant to the permeability of this pattern is read and it is made to 
read by the magnetic head as a means, the storage means of disk unit 34 grade will become unnecessary. 
[0046] Moreover, although the case where one set of an aligner held one disk unit as a storage means was illustrated, 
you may make it two or more sets of aligners share storage meanses, such as one set of a disk unit etc., between the 
above-mentioned example. 

[0047] Furthermore, although it explained that it was desirable to measure on the lighting conditions doubled with the 
time of actual exposure in the above-mentioned example on the occasion of permeability measurement The exposure 
conditions in the case of this permeability measurement are also made to memorize as information on each reticle in a 
disk unit, when the information on the reticle which corresponds based on identification information is read, the 
information on this exposure condition is also read collectively, and you may make it use this for a change setup of 
exposure conditions. 

[0048] In addition, although illustrated in the above-mentioned example about the aligner of the step-and-repeat 
method with which this invention was applied, the scope of this invention is not limited to this, and this invention can 
be applied also to scanned type aligners, such as the so-called step and a scanning (slit scan) method. Although it is 
also possible to adopt the average permeability of a circuit pattern space like the above-mentioned example when 
applying this invention to the aligner of this step and a scanning method, since permeability may change with 
arrangement of a pattern with the scan of a reticle when amending an image formation property to high degree of 
accuracy more, it is desirable to adopt the permeability as a function of a reticle position. 

[0049] Thus, although it is necessary to record permeability with the position and this measurement takes time, moving 
a reticle one'by one in treating permeability as a function of a reticle position by the step and the scanning method By 
measuring permeability etc. out of an aligner beforehand and memorizing in memory, the effect of this invention which 
is going to omit this measurement and is going to raise the part throughput at the time of exposure becomes still larger 
by the case of a slit scan method. 

[0050] Since the whole surface of a reticle is simultaneously irradiated by exposure light, in a package aligner like the 
above-mentioned example, by treating the whole with a uniform expansion coefficient and changing the scale factor of 
a projection optical system moreover, an amendment In order for a part of reticle to receive irradiation one by one in 
the aligner of a step and a scanning method, as for an expansion coefficient, it is desirable to make it the function of a 
reticle position, in this case While changing the scale factor of a projection optical system according to a reticle 
position, the amendment technique can adopt the influence of the dimensional change of a reticle by changing the 
relative scan speed of a reticle and a sensitization substrate according to the scale factor at that time. 

[Effect of the Invention] As explained above, while being able to aim at improvement in a throughput according to 
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invention according to claim 1, it is effective in the ability to prevent the fall of the superposition precision resulting 
from heat deformation of a mask. 

-[0052] moreover -- while being able to aim at improvement in a throughput according to invention according to claim 
2 - highly precise -- the image formation property of a projection optical system -- an amendment -- it is effective in 
things being made . 
[0053] moreover, the fall of the superposition precision which according to invention according to claim 3 can aim at 
improvement in a throughput and originates in heat deformation of a mask -- it can prevent - moreover - highly 
precise - the image formation property of a projection optical system -- an amendment -- there is an outstanding effect 
which is not in the former that things are made 

[0054] Moreover, according to invention according to claim 4, it is effective in the ability to simplify an equipment 
configuration. 
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